*.a e Fermi National Accelerator Laboratory

FERMILAB-Pub-89/245-E
[E-741/CDF]

Measurement of the Ratio c(W — ev)/oc(Z—> ee)
in PP Collisions at Vs=1.8 TeV*

F. Abe®, D. Amidei, G. Apollinari!!, M. Atac?, P. Auchincloss®, A. R. Baden$, A. Bamberger?,
A. Barbaro-Galtieri®, V. E. Barnes!?, F. Bedeschi'l, S. Behrends?, S. Belforte!!, G. Bellettini!l, J. Bellinger?8,
J. Bensinger?, A. Beretvas, J. P. Berge?, S. Bertolucci®, S. Bhadra?, M. Binkley?, R. Blair!, C. Blocker?,
A. W. Booth?*, G. Brandenburg®, D. Brown®, E. Buckley'4, A. Byon'?, K. L. Byrum!8, C. Campagnari?,
M. Campbell3, R. Carey®, W. Carithers?, D. Carlsmith!8, J. T. Carroll4, R. Cashmore?d, F. Cervellill,
K. Chadwick?, G. Chiarelli®, W. Chinowsky?, S. Cihangir?, A. G. Clark?, D. Connor°, M. Contreras?,
J. Cooper?, M. Cordelli®, D. Crane?, M. Curatolo’, C. Day?, S. Dell'Agnello!!, M. Dell'Orso!?, L. Demortier?,
P. F. Derwent?, T. Devlin'4, D. DiBitonto, R. B. Drucker?, J. E. Elias4, R. Ely®, S. Errede’, B. Esposito®,
B. Flaugher'4, G. W. Foster4, M. Franklin®, J. Freeman?, H. Frisch3, Y. Fukui®, Y. Funayama’é,
A. F. Garfinkel'?, A. Gauthier?, S. Geer$, P. Giannetti'!, N. Giokaris®3, P. Giromini®, L. Gladney?, M. Gold®,
K. Goulianos®®, H. Grassmann!!, C. Grosso-Pilcher3, C. Haber®, S. R. Hahn*, R. Handler!8, K. Haralé,
R. M. Harris®, J. Hauser?, T. Hessing5, R. Hollebeek!, L. Holloway?, P. Hu4, B. Hubbard® , B. T. Huffman?,
R. Hughes®, P. Hurst’, ]. Huth?, M. Incagli'!, T. Ino'é, H. Iso'¢, H. Jensen, C. P. Jessop$, R. P. Johnson?,
U. Joshi*, R. W. Kadel4, T. Kamon5, S. Kanda'6, D. A. Kardelis?, I. Karliner?, E. Kearns$, R. Kephart?,

P. Kesten?, R. M. Keup’, H. Keutelian’, S. Kim?6, L. Kirsch?, K. Kondo?§, S. Kopp?, S. E. Kuhlmann!,
E.Kuns', A. T. Laasanen'?, J. I. Lamoureux', W. Li!, T. M. Liss?, N. Lockyer®, C. B. Luchini’, P. Maas?,
M. Mangano!?, J. P. Marriner?, R. Markeloff!8, L. A. Markosky?8, R. Mattingly?, P. McIntyre!5, A. Menzione!!,
T. Meyer?®, S. Mikamo8, M. Miller3, T. Mimashi'5, S. Miscetti®, M. Mishina®, S. Miyashital6, Y. Moritals,
S. Moulding?, A. Mukherjee?, L. F. Nakae?, I. Nakano'é, C. Nelson?, C. Newman-Holmes?, J. S. T. Ng5,

M. Ninomiya’é, L. Nodulman!, S. Ogawa'é, R. Paoletti'!, A. Para?, E. Pare®, J. Patrick?, T. ]. Phillips®,

R. Plunkett?, L. Pondrom?, J. Proudfoot!, G. Punzi'l, D. Quarrie?, K. Ragan!?, G. Redlinger3, ]. Rhoades,
M. Roach??, F. Rimondi'?, L. Ristori!, T. Rohaly®, A. Roodman?, A. Sansoni®, R. D. Sard’,

A. Savoy-Navarro®, V. Scarpine’, P. Schlabach?, E. E. Schmidt?, M H. Schub?2, R. Schwitters$,

A. Scribanol, S. Segler?, Y. Seiya'é, M. Sekiguchi'®, P. Sestini!!, M Shapiro®, M. Sheaff!8, M. Shochet?,

]. Siegrist®, P. Sinervo??, J. Skarha'8, K. Sliwa’, D. A. Smith!!, F. D. Snider3, R. St. Denis$, A. Stefaninill,
R. L. Swartz, Jr.7, M. Takanoé, K. Takikawa'6, S. Tarem?, D. Theriot!, M. Timko?3, P. Tipton®, S. Tkaczyk?,
A. Tollestrup4, G. Tonellill, J. Tonnison'2, W. Trischuk®, Y. Tsay3, F. Ukegawal6, D. Underwood!, R. Vidal4,
R. G. Wagner!, R. L. Wagner?, J. Walsh10,T. Watts!4, R. Webb!5, C. Wendt18, W. C. Wester,III%,

T. Westhusing!?, S. N. White'?, A. B. Wicklund?, H. H. Williams'0, B. L. Winer®, A. Yagil4,

A. Yamashita'é, K. Yasuoka'é, G. P. Yeh?, J. Yoh?, M. Yokoyama?é, J. C. Yun?, F. Zettil!

1 Argonne National Laboratory , Argonne, Illinois 60439 - 2Brandeis University, Waltham, Massachusetts 02254 -
SUniverstiy of Chicago, Chicago, Illinois 60637 - “Fermi National Acceleratory Laboratory, P.O. Box 500, Batavia,
Illinois 60510 - SLaboratori Nazionali di Frascati, Instituto Nazionale di Fisica Nucleare, I-00044, Frascati, Italy -
8Harvard University, Cambridge, Massachusetts 02138 - 7University of lllinois, Urbana, Nllinois 61801 - 8National
Laboratory for High Energy Physics (KEK), Ibaraki 305, Tsukuba, Japan - *Lawrence Berkeley Laboratory,
Berkeley, California 94720 - University of Pennsylvania, Philadelphia, Pennsylvania 19104 - 11INFN, University
and Scuola Normale Superiore of Pisa, I-56100 Pisa, Italy - 2pyrdue University, West Lafayette, Indiana 47907 -
13Rockefeller University , New York, New York 10021- "Rutgers University, Piscataway, New Jersey 08854 - 15Texas
A&EM University, College Station, Texas 77843 - 161,Iniversity of Tsukuba, Tsukuba, Ibaraki 305, Japan - 17Tufts
University, Medford, Massachusetts 02155 - 18University of Wisconsin, Madison, Wisconsin 53706 - 1*Visitor

November 22, 1989

* Submitted to Phys. Rev. Lett.
ar Operated by Universities Research Association Inc. under contract with the United States Department of Energy



Measurement of the Ratio o(W — ev)/o(Z — ee) in pp Collisions at /s = 1.8 TeV

F. Abe,® D. Amidei,® G. Apollinari,'1) M. Atac,® P. Auchincloss,!4) A. R. Baden,(®
A. Bamberger,(19) A. Barbaro-Galtieri,(® V. E. Barnes,(1?) F. Bedeschi,(!!) S. Behrends,(
S. Belforte,(1V) G. Bellettini,1!) J. Bellinger,(!3) J. Bensinger,(?) A. Beretvas,(¥) J. P. Berge,(*)
S. Bertolucci,(®) S. Bhadra,(” M. Binkley,(¥ R. Blair,!) C. Blocker,(® A. W. Booth,*)
G. Brandenburg,® D. Brown,® E. Buckley,(!¥) A. Byon,(12) K. L. Byrum,(!® C. Campagnari,®
M. Campbell,® R. Carey,(® W. Carithers,®) D. Carlsmith,(18) J. T. Carroll,(¥ R. Cashmore (19
F. Cervelli,(!V) K. Chadwick,® G. Chiarelli,(®) W. Chinowsky,® S. Cihangir,(9 A. G. Clark,®
D. Connor,(® M. Contreras,(® J. Cooper,() M. Cordelli,(®) D. Crane,® M. Curatolo,(®)
C. Day, S. Dell’Agnelio,(!!) M. Dell’Orso,(1V) L. Demortier,(?) P. F. Derwent,®) T. Devlin,(1%)
D. DiBitonto,(® R. B. Drucker,® J. E. Elias,(¥ R. Ely,(® S. Errede,(”) B. Esposito,(®
B. Flaugher,(¥) G. W. Foster,(¥) M. Franklin,(® J. Freeman,(*) H. Frisch,® Y. Fukui,(®
Y. Funayama,(1®) A. F. Garfinkel,('? A. Gauthier,(” S. Geer,(® P. Giannetti,(!V) N. Giokaris,(!?
P. Giromini,(® L. Gladney,(!9) M. Gold,® K. Goulianos,(!3 H. Grassmann,(1)
C. Grosso-Pilcher,® C. Haber,® S. R. Hahn ¥ R. Handler,(!®) K. Hara,(1®) R. M. Harris,(®)
J. Hauser,® T. Hessing,(1®) R. Hollebeek,(19) L. Holloway,(”) P. Hu (!4} B. Hubbard (®
B. T. Huffman,(?) R. Hughes,(*® P. Hurst,(? J. Huth,(® M. Incagli,!V) T. Ino,(1®) H. Iso,(1®)
H. Jensen,® C. P. Jessop,® R. P. Johnson,¥) U. Joshi,(¥ R. W. Kadel,() T. Kamon (1%
S. Kanda,(® D. A. Kardelis,(? 1. Karliner,(?) E. Kearns,(®) R. Kephart,(*) P. Kesten,(?
R. M. Keup,(” H. Keutelian,(9 §. Kim,19 L. Kirsch,m K. Kondo,(® S. Kopp,©®
S. E. Kuhlmann,() E. Kuns,( A. T. Laasanen,(!? J. I. Lamoureux,!® W. Li,() T. M. Liss,("

N. Lockyer,(*9) C. B. Luchini,(?) P. Maas,(¥ M. Ma,ngano(n) J. P. Marriner,(¥ R. Markeloff,(18)
Submitted to Phys. Rev. Lett., November 22, 1989.



L. A. Markosky,('®) R. Mattingly,(? P. McIntyre,(*®) A. Menzione,(V) T. Meyer,(15) S. Mikamo,(®
M. Miller,(® T. Mimashi,(*®) S. Miscetti,®) M. Mishina,(® S. Miyashita,(!8) Y. Morita,(16)
S. Moulding,®® A. Mukherjee,(¥) L. F. Nakae,(?) I. Nakano,(1®) C. Nelson %
C. Newman-Holmes,(¥ J. S. T. Ng,(®) M. Ninomiya,(1®) L. Nodulman,(®) S. Ogawa,(16)
R. Paoletti,(!V) A. Para,() E. Pare,® J. Patrick,() T. J. Phillips,(® R. Plunkett (4
L. Pondrom,('® J. Proudfoot,(!) G. Punzi,'" D. Quarrie,( K. Ragan,(19) G. Redlinger,(®
J. Rhoades,(® M. Roach,!”) F. Rimondi,(® L. Ristori,(V) T. Rohaly,(1®) A. Roodman,®
A. Sansoni,(®) R. D. Sard (7 A. Savoy-Navarro,(!?) V. Scarpine,(”) P. Schiabach ()
E. E. Schmidt,® M. H. Schub,(1?) R. Schwitters,(6) A. Scribano,(!V) S. Segler,(¥) Y. Seiya,(!6)
M. Sekiguchi,(18) P, Sestini,(*') M. Shapiro,(® M. Sheaff,(!8) M. Shochet (3 J. Siegrist (%)

P. Sinervo,(19) J. Skarha,(¥8) K. Sliwa,(1”) D. A. Smith,(!V) F. D. Snider,®® R. St. Denis,(®)
A. Stefanini, (V) R. L. Swartz, Jr.,(). M. Takano,(!®) K. Takikawa,(1®) S. Tarem,(? D. Theriot,*
M. Timko,(!3) P. Tipton,® S. Tkaczyk,® A. Tollestrup,® G. Tonelli,(!V) J. Tonnison,(12)
W. Trischuk,® Y. Tsay,(® F. Ukegawa,('®) D. Underwood,() R. Vidal,®¥ R. G. Wagner,(!)
R. L. Wagner,(¥) J. Walsh,(1®) T. Watts,(1¥) R. Webb,(13) C. Wendt,(® W. C. Wester, IIL®
T. Westhusing,(')) S. N. White,(1® A. B. Wicklund,(!) H. H. Williams,(*® B. L. Winer,®
A. Yagil,® A. Yamashita,('®) K. Yasuoka,(1®) G. P. Yeh,(¥ J. Yoh,® M. Yokoyama,(16)

J. C. Yun,(4) F. Zetti(11)

() Argonne National Laboratory, Argonne, Illinois 60439
(?) Brandeis University, Waltham, Massachusetts 02254
®) University of Chicago, Chicago, Illinois 60637
() Fermi National Accelerator Laboratory, Batavia, Illinois 60510
(3) Laboratori Nazionali di Frascati, Istituto Nazionale di Fisica Nucleare, Frascati, Italy

(8) Harvard University, Cambridge, Massachusetts 02138



() University of Illinois, Urbana, Illinois 61801
(®) National Laboratory for High Energy Physics (KEK), Tsukuba, Ibaraki 305, Japan
©) Lawrence Berkeley Laboratory, Berkeley, California 94720
(19) University of Pennsylvania, Philadelphia, Pennsylvania 19104
(1) Istituto Nazionale di Fisica Nucleare, University and Scuola Normale Superiore of Pisa, I-56100 Pisa,

(2) Purdue University, West Lafayette, Indiana 47907

(13) Rockefeller University, New York, New York 10021

(14) Rutgers University, Piscataway, New Jersey 0885/
(15) Tezas A&M University, College Station, Tezas 77843

(16) University of Tsukuba, Tsukuba, Ibaraki 305, Japan

(A7) Tufts University, Medford, Massach\zgetts 02155
(18) University of Wisconsin, Madison, Wisconsin 53706

(19) Visitor

An analysis of W and Z boson production using data from the Collider Detector at Fermilab
(CDF) at /s = 1.8 TeV yields o(W — ev)/o(Z — ee) = 10.2 £ 0.8 (stat) £ 0.4 (sys). The width
of the W boson, I'(W), and a limit on the top quark mass independent of decay mode are extracted

from this measurement.

PACS numbers: 14.80.Er and 13.38.4c



The ratio of the cross section in pp collisions for W production to that of Z production with
subsequent decays into electron(s) can be expressed [1] as

oW —ev) opp— WX)T(W — ev) I'(Z)

R= o0(Z —ee)  o(Pp— ZX) I(Z — ee) T(WY (1)

From R, the ratio of the total widths, I'(Z)/T'(W), can be extracted since the ratio of the produc-
tion cross sections, o(pp — WX)/o(pp — ZX), and the ratio of the partial widths for electron
decays, I'(W — ev)/T(Z — ee), are predicted from the proton structure functions, Standard Model
couplings [2], and the vector boson masses. Theoretical uncertainties in the cross sections and ex-
perimental systematic uncertainties tend to cancel. Recent measurements [3] of I'(Z) allow I'(W)
to be calculated with a much smaller uncertainty than that obtained by direct measurements.

We present a measurement of R using a data sample from the Collider Detector at Fermilab
(CDF) corresponding to an integrated luminosity of 4.4 pb~! in Pp collisions at a center of mass
energy /s = 1.8 TeV. Previous measurements have been reported at /s = 630 GeV, and limits on
the number of light neutrino generations and the top quark mass have been extracted from these
results [4,5].

In the CDF detector [6] scintillator planes (BBC) located at small angles to the beam directions
signal an inelastic event. A vertex time-projection chamber (VTPC) measures the event vertex, and
a drift chamber enclosed by a superconducting solenoid allows for precise momentum measurement.
Calorimeter coverage extends in a projective tower geometry from —4.2 < 1 < 4.2, where n =
—In(tan8/2) [7]. The forward, 2.4 <| 7 |< 4.2, and plug, 1.1 <| 7 |< 2.4, calorimeters are
constructed with gas proportional chambers. The central calorimeters, | 7 |< 1.1, use scintillator as
the active medium. A proportional chamber (strip chamber) imbedded near shower maximum in
the central electromagnetic calorimeter (CEM) measures the position and shape of electromagnetic
showers.

W and Z candidates were selected from a common sample of events with at least one well-



measured, isolated, high transverse momentum (pr) electron in the CEM. Loose cuts were then
adequate to determine with high efficiency whether the other lepton was a neutrino (W decay)
or an electron (Z decay) . This strategy cancels systematic uncertainties in the event selection,
integrated luminosity, and efficiency of the central electron selection in the W/Z ratio. It was also
required that there be no additional clusters with transverse energy (E;) > 10 GeV other than
the electron(s) in the event [8]. This “zero jet” requirement reduces systematic uncertainties and
backgrounds.

Events had to pass a hardware trigger requiring: (i) hits in both forward and backward BBCs,
(ii) a CEM cluster with Ex > 12 GeV, (iii) a track associated with this cluster with pr > 6 GeV/c,
and (iv) the ratio of hadronic to electromagnetic E; in the cluster (H/E) be < 12.5%.

The central electron sample was selected by requiring that: (i) there exist a CEM cluster
with | 7 |< 1.0 and Exr > 20 GeV, (ii) the cluster be away from calorimeter edges so that its
energy is well measured, (iii) the ratio of cluster energy to track momentum, E/P, be in the range
0.5 < E/P < 2.0, (iv) the strip chamber shower profile in the z direction and the lateral energy
sharing between calorimeter towers be consistent with an electron shower, (v) H/E < 0.05, (vi)
there be a good match between the strip chamber shower and the extrapolated track positions, and
(vii) a measure of isolation, Iso = (E¢ - Er)/Er where E¢ is the total transverse energy within a
cone of radius 0.4 in n — ¢ space centered on the cluster, be < 0.1. Finally, the event vertex had
to be within 60 cm (20) of the center of the interaction region in the z direction. A total of 4777
events satisfy these criteria.

W candidates were selected by requiring that the missing transverse energy (Er), defined as
the magnitude of the vector sum of transverse energy over all calorimeter towers in the region
| n]< 3.6, be > 20 GeV, and there exist no additional clusters with E; > 10 GeV. There are 1828

events satisfying these criteria. Figure 1 shows the transverse mass (Mr) spectrum of these events



along with a Monte Carlo prediction ( Mt = \/QETET(l — cosa) where a is the azimuthal angle
between the Fy vector and the electron).

Z candidates were selected by requiring that: (i) there be a second electromagnetic cluster with
Er > 10 GeV in any of the regions 0.05 <| 7 |[< 1.0, 1.3 <| n |< 2.2, or 2.4 <| 1 |< 3.7, (ii) the
cluster be away from calorimeter edges, (iii) H/E < 0.1, (iv) Iso < 0.2, (v) if the cluster is in the
centrai region, 0.5 < E/P < 2.0, and (vi) if the cluster is in the plug region, the transverse energy
profile be consistent with electron test beam results. We required no additional clusters with E; >
10 GeV. Figure 2 shows the invariant mass distribution of these events. Finally, the invariant mass
of the two electromagnetic clusters was required to be between 65 and 115 GeV/c2. There are 193
events satisfying these criteria.

The largest background in the W — ev sample is from W — 7v, followed by 7 — evv. We have
used the ISAJET Monte Carlo [9] and the observed W — ev rate to estimate this background to
be 67 &6 events. Another background is Z — ee, with one electron undetected by the calorimeters.
ISAJET with a full detector simulation predicts 12 £+ 5 events. The W background from Z — 77
was similarly found to be 4 &1 events. Background from jet production was estimated to be 18 +9
events by comparing the rates of isolated and non-isolated electrons in events passing the Fr cut
(i.e. the W sample) to the rates for a sample with the same electron cuts but with Er < 10 GeV.

From a study of the isolation of the second electron we estimate the background in the Z — ee
sample from jet production to be 5+ 3 events with no contribution in the central region where we
have momentum determination. The background due to Z — 71 was estimated to be < 0.5 events
using ISAJET and the detector simulation. The background due to QCD production of W events
with jets was estimated to be 1+ 1 event by comparing the ¥ distribution of our Z sample to the
Fr distribution of W plus jet events produced from the PAPAGENO Monte Carlo [10] with the

detector simulation. The W and Z selection is summarized in Table 1.



Using experimentally measured quantities, R can be written

_ Nw Az ez
B= Nz Aw ew’ (2)

where Ny and Nz are the background-subtracted number of W and Z candidates, Az and Ay
are the geometrical acceptances including the electron E; cut, and ¢z and ey are the detection
efficiencies for Z — ee and W — ev decays. The acceptances were calculated with a Monte Carlo
which generates W and Z bosons from the leading order diagram ¢g — W(Z) using a variety
of proton structure functions and simple parameterizations of the boson pr. A simple detector
model, with nominal energy resolutions [6] and with F; resolution determined from the W data,
was used to check that the decay leptons passed the Er cuts, and that the electrons passed fiducial
cuts. Using the MRSB structure functions [11], we find Aw = 35.1% and Az = 37.4%. Different
structure functions [12] can change Az/Aw by up to + 2.5%; we takeThis to be the contribution
to the systematic uncertainty from the structure functions. A change in sin?fy from 0.229 of +
0.007 changes Az/Aw by + 0.8% and variations in the pr spectrum of the bosons affect Az/Aw
at the + 0.6% level. We assign an additional 1% uncertainty due to higher order corrections to the

W and Z rapidity distributions. The acceptances agree with results from the ISAJET program.

The ratio of efficiencies in Eq. 2 can be written:

£z _ Feee1(2ca — 1)+ Fparp + Foger f
€W C1€y ’

(3)
where Fi.,Fyp,Fyy are the fraction of Z events with the second electron in the central, plug, and
forward regions extracted from the acceptance studies, €, is the efficiency for the Er cut for a W
decay with an electron of Ex > 20 GeV, and ¢;, ¢g, p, and f are the efficiencies for the common
central, loose central, plug, and forward electron selections.

The efficiency c¢; almost cancels completely because a central electron is required for every

event. The term (2c; — ¢1) arises because Z events with both electrons in the central region can



have either electron satisfy the common electron cuts. The neutrino efficiency was studied with
the Monte Carlo generator by varying the pr spectrum of the W and the Kr resolution of the
detector. The electron efficiencies were measured using a W sample selected on the basis of E,
and by studying the second electron in Z decays. The results obtained from the two methods agree
well. The values of the acceptances and the efficiencies are summarized in Table 2.

The “zero jet” requirement is expected to increase the ratio R by 0.8% +0.5% [13]. The changes
in R when varying the jet threshold from 5-15 GeV are consistent with statistical fluctuations. A
second effect, due to the Drell-Yan continuum, increases the number of Z candidates and thus
decreases the ratio R by an estimated 0.5%. We therefore multiply R by the factor 0.997 for the
combined effects.

From the numbers of Tables 1 and 2 we obtain R = 10.2 + 0.8 (stat) + 0.4 (sys). Using
this value of R, sin?8y = 0.229 [14], predicted values for o(W)/o(Z) = 3.23 £ 0.03 [15], and
(W — ev)/T(Z — ee) = 2.70 £ 0.02 [16], we extract I'(W)/T'(Z) = 0.85 £ 0.08. Using the
measured value of I'(Z) = 2.57 &+ 0.07 GeV [3], we find I'(W) = 2.19 £+ 0.20 GeV. The Standard
Model prediction with Mw = 80.0 GeV/c?, as = 0.13, and Miop > Mw — My, is T(W) = 2.07 GeV.

Recent searches [17] have set lower limits on Myop up to 77 GeV/c? assuming Standard Model
decays. Figure 3 shows a prediction for the ratio I'(W)/T(W — ev) as a function of the top quark
mass. From the values quoted above we find I'(W)/T(W — ev) = 9.8 £ 0.9. This value excludes
M,op below 41 (35) GeV/c? at the 90% (95%) confidence level independent of the decay modes of
the top quark [18].
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W events Z events
Inclusive e 4777
Candidates 1828 193
Background
W — v 67 £ 6 -
Z — ee 12+ 5 -
Z—TT 4+1 <05
W + jet - 1£1
QCD 18+ 9 5+ 3
Total Bkgd 101 + 12 6+ 3
Total 1727 £ 43 £ 12 | 187 £ 14 £ 3

Table 1: Summary of W and Z event selection and backgrounds. The first uncertainty is statistical

and the second is systematic.
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W events Z events
Az [Aw 1.065 + 0.031
F. - 0.39
Fep - 0.47
Fey - 0.14
a 0.86 + 0.03 | 0.86 X 0.03
¢ - 0.96 £ 0.02
P - 0.96 £ 0.03
f - 0.97 £ 0.03
€y 0.965 % 0.005 -
€z/ew 1.04 + 0.03

Table 2: Summary of W and Z acceptances and efficiencies.
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Figure 1: The transverse mass spectrum for W — er candidates. The curve is a Monte Carlo

prediction for My = 80 GeV/c2.

Figure 2: The invariant mass spectrum for Z — ee candidates before the mass cut. Approx-
imately 60% have one electron in the gas calorimeters. The curve is a Monte Carlo prediction
using the nominal values for the resolutions, o(E)/E = 28%/vVE + 2% for the gas calorimeters and
o(E)/E = 13.5%/VE + 1.7% for the central calorimeter. Radiative effects are not included. The

Monte Carlo events away from the peak are due to the Drell-Yan continuum.

Figure 3: The predicted value of I'(W)/I'(W — ev) as a function of the top quark mass for
Mw = 80 GeV/c? and a5 = 0.13. The value calculated from Eq. 1 with 90% and 95% C.L. limits

is shown. We use this ratio since it depends only weakly on the W mass.
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